Summary 16 cases of intestinal volvulus were observed in a total of 200 inbred C57BL/6N, GRIN, and DBA!2N germfree mice during the course of 2 years. The volvulus was a twisting of the caecum at the junction of the ileum, caecum and colon, resulting in occlusion and death. In each case the caecum was greatly enlarged.
During the same period no intestinal volvulus was seen in 5 other germfree strains or in F I to F 4 generations of identical strains of microfloraassociated and conventionalized mice.
In germfree mice enlargement of the caecum is a routine finding (Gordon, 1959; Luckey, 1963; Pleasants, 1968) , and intestinal volvulus has been noted in 3 different aging and irradiation studies (Anderson, Scaletti & Howarth, 1972; Gordon, Bruckner-Kardoss & Wotsmann, 1966; Walburg & Cosgrove, 1967) . This paper describes spontaneous intestinal volvulus in germfree mice of the C57BL/6N, GR/N and DBA/2N strains.
Case reports
The first clinical signs of intestinal volvulus were sluggishness, lordosis, and clonic seizures. The abdomen was enlarged, the mucous membranes pale, and in some cases the faeces were blood-stained: 2-3 days later the affected mice became prostrate and died.
At necropsy, twisting of the intestine was clearly visible (Fig. I ). There were 2 or more counterclockwise rotations of the caecum at the ileum-caecumcolon junction. The caecal wall was thin and atonic. The stomach and intestine anterior to the volvulus were empty, whereas the intestine below the obstruction was filled with ingesta, mucus, and blood. Twisting of the caecum without occlusion of its lumen was observed as early as 4 months of age, although clinically the mice appeared normal.
In the 16 cases observed (8% of the total of 200 mice of these 3 strains), the mice were 7-9 months of age. Both sexes were equally involved. During the 2 years of observations similar lesions were not seen in 5 other germfree strains of mice (AKR/N, CJH/HeN, BALB/cAnN, Nude Athymic, NIH Swiss), or in the F I to F 4 generations of all identical strains in microflora-associated and conventionalized colonies.
Discussion
Intestinal volvulus has been noted at the ileumcaecum-colon junction with resultant obstruction and death (Anderson et al., 1972; Gordon et al., 1966; Walburg & Cosgrove, 1967) . The association of the condition in germfree mice and rats is undoubtedly influenced by the enlargement of the caecum, which is 10-20 times larger in germfree mice. The single and multiple twists of the caecum at the ileocaecal junction, observed at the necropsy of 4 months of age, would indicate that complete intestinal occlusion occurs over a period of time. Since the germfree C57BL/6N, GRIN, and DBA/2N mice in this colony are hyperactive, the reason for such a high percentage of intestinal volvuli in these strains could be associated with hyperactivity. Continued monitoring of all strains is required to verify this.
